
, I  

- I I  
NSL 64-29-6 

PROGRESS REPORT 

I N V E S T I G A T I O N  OF PEROGNATHUS A S  AN EXPERIMENTAL ORGANISM 

FOR RESEARCH I N  SPACE BIOLOGY 

1 January  through 31 March 1965 

GPO PRICE $ 

OTS PRICE(S) $ 

2.6D J.  J. Gambino 

P R I N C  I PAL INVESTIGATORS 
R.  G .  Lindberg Hard copy (HC) 

Microfiche (MF) 

PREPARED UNDER CONTRACT NASW-812  

f o r  

O F F I C E  OF SPACE S C I E N C E S  
NATIONAL AERONAUTICS AND S P A C E  ADMINISTRATION 

WASHINGTON 25, D.C. 20546 

NORTHROP SPACE LABORATORIES 
3401 WEST BROADWAY 

HAWTHORNE, C A L I F O R N I A  90250 



NSL 64-29-6  

I n v e s t i g a t i o n  of Perognathus a s  an  

Experimental  Organism f o r  Research i n  

Space Biology (Cont rac t  NASw-812) 

1 January  through 31 March 1965 

J. J .  Gambino 
R. G .  Lindberg 

P r i n c i p a l  I n v e s t i g a t o r s  

DirectGr, L i f e  S c i e n c e s  

Northrop Space L a b o r a t o r i e s  
3401 West Broadway 

Hawthorne, C a l i f o r n i a  90250 



CONTENTS 

Page 
I 

INTRODUCTION 

REPRODUCTIVE CYCLES 

E s t r o u s  Cycle  

N a t u r a l  Reproduct ive  Cycle  

Labora to ry  Reproduct ive  Cycles  

Comparison of F i e l d  and Labora tory  Animals 

Induced Breeding  Cycles  

BREEDING AND REARING 

Holding F a c i l i t i e s  

Breed ing  

Rearing and Breeding  Young 

CONCLUSIONS 

SUMMARY 

REFERENCES 

GLOSSARY 

1 

3 

3 

6 

6 

9 

10 

16 

16 
16 
19 

25 

25 

26 

2 7  



I -  
t .  
1 
e 

b 
t 
c 
1 
t 
1 
E 
E 
b 
E 

rl 

1 
b 
t 

NORTHROP SPACE LABORATORIES 

REPRODUCTION OF PEROGNATHUS I N  CAPTIVITY 

P. Hayden, J .  J. Gambino 
and R. G. Lindberg 

INTRODUCTION 

U s e  of Perognathus a s  an  exper imenta l  t o o l  would be  g r e a t l y  enhanced 

by having  a v a i l a b l e  l a r g e  numbers of l a b o r a t o r y - r e a r e d  an ima l s  from a 

g e n e t i c a l l y  known b reed ing  co lony .  

s t a b l e  p o p u l a t i o n  f o r  expe r imen ta l  pu rposes ,  b u t  a l s o ,  i t  would o b v i a t e  

dependence upon e x i g e n c i e s  of f i e l d  c o l l e c t i n g .  

Not o n l y  would t h i s  p r o v i d e  a more 

U n f o r t u n a t e l y ,  b reed ing  by o t h e r  i n v e s t i g a t o r s  of c a p t i v e  heteromyid 

r o d e n t s ,  i n c l u d i n g  Perognathus ,  Dipodomys, and Liomys, has  had on ly  mar- 

g i n a l  success (1 ,3 ,6 ,7 ) .  

t a t e d  b i b l i o g r a p h y  inc luded  i n  a n  e a r l i e r  r e p o r t  t o  NASA*. 

Resul t s  of t h i s  work was summarized i n  an  anno- 

The o n l y  s p e c i e s  of Perognathus which appear  i n  t h e  l i t e r a t u r e  as 

hav ing  been s u c c e s s f u l l y  b red  i n  c a p t i v i t y  a r e  2. c a l i f o r n i c u s  and E. 
f l a v u s  ( 7 ) .  Because of t h e  extreme a g g r e s s i v e n e s s  o f  Perognathus ,  t h e s e  

ma t ings  w e r e  accomplished o n l y  by very  c a r e f u l l y  c o n t r o l l i n g  environmental  

c o n d i t i o n s  and p a i r i n g  methods. 

t i m e  p e r i o d  of c o n t a c t  between t h e  s e x e s  appeared t o  be  ex t remely  impor- 

t a n t .  

r e c e p t i v e  was most e s s e n t i a l .  

For example, s i z e  of t h e  mat ing  pens and 

I n  a d d i t i o n ,  p r e c i s e  e s t i m a t e s  a s  t o  when t h e  female  might  be  most 

Dipodomys a p p e a r s  somewhat e a s i e r  t o  breed  than  Perognathus .  Th i s  

c o n c l u s i o n  i s  based  on t h e  a v a i l a b i l i t y  of a t  l e a s t  f o u r  s e p a r a t e  r e p o r t s  

of s u c c e s s f u l  l a b o r a t o r y  b reed ing  o f  v a r i o u s  s p e c i e s  of Dipodomys ( 1 , 3 , 6 , 7 ) .  

A s  i n  Perognathus ,  behav io r  p a t t e r n s  of Dipodomys, which r e f l e c t  t h e  

* F i n a l  Repor t  NSL 62-125-5, Con t rac t  NASr-91, Submit ted t o  NASA, Aug. 1963 
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s o l i t a r y  h a b i t  and s t r o n g  t e r r i t o r i a l i s m  of t h e s e  heteromyids,  p r e s e n t  

t h e  g r e a t e s t  o b s t a c l e s  t o  l a b o r a t o r y  mat ings .  Apparent ly ,  a g g r e s s i v e n e s s  

i s  n o t  a s  pronounced i n  some s p e c i e s  of Dipodomys a s  i t  i s  i n  Perognathus.  

With Dipodomys, a s  w i t h  Liomys and Perognathus ,  s u c c e s s f u l  b r e e d i n g  de -  

pends upon d r a s t i c  m o d i f i c a t i o n  of t h e  u s u a l  breeding  t e c h n i q u e s  employed 

f o r  b r e e d i n g  l a b o r a t o r y  an imals  (6 ) .  

mous among t h o s e  who have ever a t tempted  t o  breed  heteromyids i n  c a p t i v i t y .  

T h i s  c o n c l u s i o n  a p p e a r s  t o  b e  unani -  

E f f o r t s  t o  breed  Perognathus i n  t h i s  l a b o r a t o r y  were d i r e c t e d  a long  

t h e  l i n e s  sugges ted  from t h e  l i t e r a t u r e .  A f t e r  r e p e a t e d  f a i l u r e  t o  ob- 

t a i n  b r e e d i n g  an imals  by t h e s e  methods, a s y s t e m a t i c  approach was adapted  

i n v o l v i n g  f i e l d  o b s e r v a t i o n ,  o b s e r v a t i o n  of n a t u r a l  b r e e d i n g  c y c l e s  i n  

c a p t i v e  an imals ,  and induced breeding  c y c l e s  i n  c a p t i v e  an imals .  T h i s  

i n t e r i m  communication n o t e s  o u r  p r o g r e s s  t o  d a t e .  

2 
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REPRODUCTIVE CYCLES 

E s t r o u s  Cycle  

The p o l y e s t r o u s  c y c l e  of 2. longimembris s t a r t s  about  mid-January i n  

t h e  l a b o r a t o r y .  An e s t r o u s  c y c l e  i s  completed i n  about  10 days.  Two o r  

more e s t r o u s  c y c l e s  have been observed i n  some i n d i v i d u a l s ,  w h i l e  o t h e r s  

have shown o n l y  one c y c l e .  

The v a g i n a l  o r i f i c e  i s  completely r e g r e s s e d  and t i g h t l y  s e a l e d  w i t h  

e p i t h e l i a l  t i s s u e  d u r i n g  t h e  a n e s t r u s  p o r t i o n  of t h e  y e a r l y  c y c l e  ( P l a t e  

I - A ) .  

open and l i g h t l y  s e a l e d  ( o r  l i p s  t i g h t l y  o p p r e s s e d ) .  

t h e  e s t r o u s  c y c l e  i s  v u l v a l  s w e l l i n g  which o c c u r s  d u r i n g  p r o e s t r u s ,  1 - 2 

days b e f o r e  e s t r u s  ( P l a t e  I - B ) .  The v a g i n a l  l i p s  remain s e a l e d  d u r i n g  

p r o e s t r u s ,  b u t  a c h a r a c t e r i s t i c  h o r i z o n t a l  l i n e  i s  e v i d e n t .  During t h e  

r e c e p t i v e  p e r i o d ,  e s t r u s ,  t h e  vagina l  o r i f i c e  i s  open, w i t h  t h e  Lips of 

t h e  vagina  much e n l a r g e d  and evagina ted  t o  v a r i o u s  degrees  ( P l a t e  11-A). 

T h i s  c o n d i t i o n  may l a s t  a day, b u t  sometimes l a s t s  j u s t  a few hours .  

During m e t e s t r u s ,  t h e  e x t e r n a l  g e n i t a l i a  r e g r e s s e s  and i n c r e a s e d  c o r n i f i -  

c a t i o n  and s loughing  of t h e  v a g i n a l  l i n i n g  o c c u r s  ( P l a t e  1 1 - B ) .  

i s  much c r e n u l a t e d  and e v e n t u a l l y  c o n s o l i d a t e d  i n t o  a c e n t r a l  c o r e  which 

i s  r e t a i n e d  i n  t h e  animal from one t o  f i v e  days.  

During t h e  p o l y e s t r o u s  c y c l e  p e r i o d  t h e  o r i f i c e  i s  a l t e r n a t e l y  

The f i r s t  s i g n  of 

The l i n i n g  

One of t h e s e  c o r e s  was removed i n t a c t  from a n  animal .  I t  was 

r e a s o n a b l y  s o l i d ,  c r e n u l a t e d ,  e l o n g a t e  cone-shaped, w i t h  a b i f u r c a t e d  t i p ,  

which i n d i c a t e d  t h a t  s loughing  of t h e  l i n i n g  involved a t  l e a s t  a p o r t i o n  

of  t h e  u t e r i n e  horns .  It may b e  j u s t  c o i n c i d e n c e  t h a t  t h e  animal from 

which t h i s  c o r e  was removed n e v e r  has undergone a n o t h e r  e s t r u s  p e r i o d .  

R e p r o d u c t i v e l y  A c t i v e  Ma l e  

No males ,  e i t h e r  f r e s h  from t h e  f i e l d ,  hormone i n j e c t e d ,  o r  

l a b o r a t o r y - m a i n t a i n e d ,  have e x h i b i t e d  conspicuous s c r o t a l  tes tes  a s  s e e n  

i n  t h e  f i e l d .  E i g h t  labora tory-main ta ined  an imals  have been observed 

w i t h  n a t u r a l l y  e n l a r g e d  tes tes  t h a t  can  b e  f o r c e d  down i n t o ,  and r e t a i n e d  

f o r  s e v e r a l  seconds i n ,  a reasonably  w e l l  developed scrotum. 
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Plate I Genitalia of female Perognathus longimembris 
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A. Estrus 

B. Metestrus 

Plate I1 Genitalia of female Perognathus longimembris 
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1 '  
Concomitant w i t h  t e s t i c u l a r  enlargement t h e r e  i s  a n  i n c r e a s e  i n  t h e  

amount of o b s e r v a b l e  e r e c t i l e  t i s s u e  sur rounding  t h e  os baculum, g i v i n g  a 

rugose  t e x t u r e  t o  t h e  organ.  I n  t h e  i n a c t i v e  male,  t h e  p e n i s  i s  charac-  

t e r i s t i c a l l y  t h i n  and p a l e  w i t h  l i t t l e  v a s c u l a r i z a t i o n .  

N a t u r a l  Reproduct ive Cycle  

There i s  l i t t l e  doubt t h a t  t h e  r e p r o d u c t i v e  cycle of  Perognathus i n  

n a t u r e  i s  c o r r e l a t e d  w i t h  t h e  annual  s o l a r  c y c l e ,  b u t  s u b j e c t  t o  p e r t u r b a -  

t i o n s  by l o c a l  c l i m a t i c  c o n d i t i o n s .  C o l l e c t i o n  r e c o r d s  of a number of 

a u t h o r s  show j u v e n i l e  pocket  m i c e  appear ing  a s  e a r l y  a s  March and a s  l a t e  

a s  June.  Chew and B u t t e r w o r t h  ( 5 )  made o b s e r v a t i o n s  on Perognathus and 

Dipodomys i n  t h e i r  e c o l o g i c a l  s t u d y  of r o d e n t s  a t  Joshua Tree N a t i o n a l  

Monument i n  C a l i f o r n i a .  They provide  d a t a  showing t h a t  f o r  t h e  months of 

March, A p r i l  and May, 70-100% of t rapped  Dipodomys merr iami a r e  r e p r o -  

d u c t i v e l y  a c t i v e  w i t h  a t  l e a s t  18 t o  25% of t h e s e  p r e g n a n t ,  and 40 t o  60% 

l a c t a t i n g .  They made o n l y  a few o b s e r v a t i o n s  of r e p r o d u c t i v e l y  a c t i v e  

Peropnathus  i n  t h e  same s t u d y ,  and simply n o t e  t h a t  a l l  o b s e r v a t i o n s  on 

p r e g n a n t  Perognathus  o r  of Perognathus w i t h  s c r o t a l  t e s t e s ,  and of v e r y  

young a n i m a l s ,  were i n  February ,  March and A p r i l .  

French  (8) n o t e s  t h a t  j u v e n i l e  pocket  m i c e  appear  i n  numbers i n  June  

a t  t h e  Nevada Test S i t e ,  s u g g e s t i n g  t h a t  t h e y  a r e  probably  born  i n  A p r i l  

o r  May. 

d e s e r t  r o d e n t s ,  a t t r i b u t i n g  t h i s  t o  s e a s o n a l  v a r i a t i o n  i n  r a i n f a l l ,  p l a n t  

growth,  and o t h e r  e c o l o g i c a l  f a c t o r s .  

Both a u t h o r s  n o t e  t h e  l a b i l i t y  of r e p r o d u c t i v e  c y c l e s  i n  t h e s e  

Labora tory  Reproduct ive Cycles 

A t  t h e  beginning  of t h e  c a l e n d a r  y e a r  1965, w e  had i n  our  hold ing  

f a c i l i t y  s e v e r a l  hundred pocket  mice (E. longimembris) which had been 

c o l l e c t e d  d u r i n g  t h e  s p r i n g  of 1964. 

Two groups  of 2. longimembris were s e l e c t e d ,  each composed of 80 

f e m a l e s  and 20 males.  One female  group was i n t e n d e d  s t r i c t l y  f o r  o b s e r -  

v a t i o n ,  weights ,and  p a i r i n g  of r e c e p t i v e  females .  

was n o t  weighed, and an imals  f o r  hormone exper imenta t ion  were t a k e n  from 

The o t h e r  female group 
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f a c i l i t y  and b o t h  r e c e i v e d  t h e  same s p e c i a l  diet?;. 

Both groups were main ta ined  i n  c l o s e  proximi ty  i n  t h e  h o l d i n g  

Observa t ion  of g e n i t a l i a  was i n i t i a t e d  i n  mid-January and c o n s i s t e d  

of d a i l y  i n s p e c t i o n  and weighing of about  50 an imals .  

one an imal  was s e e n  every  t h i r d  day. L a t e r  t h i s  procedure  was d i s c a r d e d  

i n  f a v o r  of  d a i l y  o b s e r v a t i o n s  of on ly  t h o s e  females  t h a t  were known t o  

b e  a c t i v e .  Checks of t h e  e n t i r e  group were made every  5 t o  7 days and 

a c t i v e  an imals  were t h e n  i n s p e c t e d  d a i l y  w i t h  t h e  o t h e r s .  

I n  t h i s  way any 

I n  o r d e r  t o  e l i m i n a t e  v a r i a t i o n  d u e  t o  changes i n  g a s t r o i n t e s t i n a l  

c o n t e n t s ,  a l l  weighing was done between 0800 and 1000 h o u r s  on an imals  

w i t h  empty cheek pouches.  

Es t rus  h a s  been n o t e d  i n  less than  o n e - t h i r d  of t h e  160 - P. longimem- 

- b r i s  under  o b s e r v a t i o n .  Animals e x h i b i t i n g  e s t r u s  a r e  p l o t t e d  i n  F i g u r e  1 

a long  t h e  v e r t i c l e  a x i s  i n  o r d e r  of appearance  of e s t r u s .  I n  a l a r g e  num- 

b e r  of c a s e s ,  once e s t r u s  occurred  t h e  animal  e n t e r e d  i n t o  a p o l y e s t r o u s  

p e r i o d  o f  v a r i a b l e  t i m e  d u r a t i o n .  This  i s  noted i n  F i g u r e  1 a long  t h e  

h o r i z o n t a l  a x i s .  I n  a few i n s t a n c e s , o n l y  a s i n g l e  e s t r o u s  c y c l e  was noted .  

The beginning  of t h e  p o l y e s t r o u s  p e r i o d  f o r  t h i s  s p e c i e s  a p p e a r s  t o  

b e  mid-January.  However, less t h a n  5% of t h e  an imals  were r e p r o d u c t i v e l y  

a c t i v e  d u r i n g  January .  

a s t e a d y  i n c r e a s e  which c o n t i n u e d  throughout  March a t  a n  i n c r e a s i n g  r a t e .  

There i s  ev idence  t h a t  t h e  peak of r e p r o d u c t i v e  a c t i v i t y  f o r  E. longimem- 

- b r i s  under  c o n d i t i o n s  i n  t h i s  l a b o r a t o r y  has  n o t  y e t  been reached .  

By about  mid-February r e p r o d u c t i v e  a c t i v i t y  showed 

The t r i a n g l e s  i n  F i g u r e  1 r e p r e s e n t  p a i r i n g s  of r e c e p t i v e  females  w i t h  

a c t i v e  males .  P a i r i n g  methods and r e s u l t s  a r e  d i s c u s s e d  below. 

* S e e  Page 16 
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Comparison of Field and Laboratory Animals 
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In his paper on reproduction in Dipodomys E. merriami, Chew concludes 

that success depends upon selection of females tolerant to captivity and 

able to maintain a body weight normal to wild animals ( 3 ) .  

females in his laboratory did not undergo estrous. 

Underweight 

Adult body weight of field animals ( E .  longimembris) in Chew's 
Mojave Desert study was 8.1 and 8.8 gms for the years 1957 and 1958 res- 

pectively (5). 
tory, but weighed several days after capture, from the same or nearby 

collecting site as Chew's is 8.6 gms (range 6.4 - 12.2 gms). The same 

animals approximately 9 months later weighed 9.4 gms (range 7.4 - 11.0 
gms) indicating good adjustment to our laboratory conditions. 

The mean weight of female animals received by this labora- 

A group of males collected in the spring of 1964, and in our 

laboratory for approximately 9 months prior to the period of observation, 

were examined routinely for scrotal testes during the period from January 

to April. None were found. Examination of 38 2. longimembris coming in 
from the same site this season (1965) has revealed no overt "breeding 

condition" anima Is. 

Judging from time of appearance of juveniles, copulations may take 

place as early as mid-January in the Mojave Desert habitat, and continue 

possibly through April. With limited manpower, the likelyhood of finding 

nesting females with young during this period is extremely remote, since 

pocket mouse density is estimated at approximately 1 per hectare ( 5 ) .  

Nevertheless, on the expectation that a single "find" would add measure- 
ably to our understanding of pocket mouse ecology and breeding habit, an 

attempt was made to excavate Perognathus burrows in Whitewater (near Palm 

Springs) in the Mojave Desert, California. 

It was possible to differentiate between Dipodomys and Perognathus 
Judging from burrow diameter, six burrow systems of E. by burrow size. 

fallax or E. formosus were found and excavated. 

The burrow systems traced were relatively simple with only 2 to 5 

branches (assuming none of the tunnels were lost in excavation). The 
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d e p t h  of burrows was i n  g e n e r a l  less t h a n  6-8 i n c h e s ,  b u t  one s p i r a l e d  

around t h e  r o o t s  of a s m a l l  bush and reached a d e p t h  of 18 inches .  

No m i c e ,  n e s t  chambers,  o r  s i g n s  of food s t o r a g e  w e r e  encountered.  

One t o r p i d  l i z a r d  (genus:  5) was found. 

It i s  e v i d e n t  from compara t ive  f i e l d  and l a b o r a t o r y  d a t a  t h a t  t h e  

b r e e d i n g  s e a s o n  f o r  Perognathus i s  q u i t e  l a b i l e .  C e r t a i n l y  knowledge of 

how t o  produce a n  a c t i v e  breeding  colony of pocket  mice i n  t h e  l a b o r a t o r y  

would b e  g r e a t l y  enhanced by more f i e l d  o b s e r v a t i o n s .  However, f i e l d  

o b s e r v a t i o n s  a r e  n e c e s s a r i l y  l i m i t e d  by t h e  expense involved  and smal l  

y i e l d  p e r  u n i t  e f f o r t .  

Induced Breeding Cycles  

Whether t h e  s t a r t  o f  t h e  breeding c y c l e  i s  e x t r i n s i c a l l y  o r  

i n t r i n s i c a l l y  cued ,  t h e r e  i s  l i t t l e  doubt  t h a t  o v a r i e s  and t e s t e s  become 

a c t i v e  i n  response  t o  s p e c i f i c  hormones. I n  a se r ies  of p i l o t  exper iments ,  

e s t r o g e n  and o t h e r  e s t r o g e n i c  and androgenic  hormones were used wi thout  

s u c c e s s  on E. longimembris.  Within t h e  l a s t  y e a r ,  however, c h o r i o n i c  

gonadot ropin  hormone (CGH) h a s  become a v a i l a b l e  and has  proved t o  b e  an  

e f f e c t i v e  a g e n t  f o r  s t i m u l a t i o n  of bo th  o v a r i a n  and t e s t i c u l a r  a c t i v i t y  

i n  Perognathus.  

The l y o p h i l i z e d  CGH was d i s s o l v e d  and d i l u t e d  w i t h  p h y s i o l o g i c a l  

s a l i n e  t o  a s t r e n g t h  of  2000 u n i t s / m l ,  and a d m i n i s t e r e d  subdermally w i t h  

a micrometer  s y r i n g e .  

A series of exper iments  undertaken t o  b r a c k e t  t h e  dose  and dose  r a t e  

of t h e  hormone a r e  summarized i n  Table 1. 

Based on t h e s e  e s t i m a t e s ,  a group of 10 a n e s t r u s  females  and 10 males 

were s t a r t e d  on a 100 u n i t  d a i l y  dose. By t h e  7 t h  day,  t h e  e x t e r n a l  

v a g i n a l  o r i f i c e  was observed t o  be open i n  6 an imals  and remained so  from 

2-5 days.  The v a g i n a l  o r i f i c e  of two animals  were s t i l l  s e a l e d  on t h e  1 6 t h  

day. None were i n  a c o n d i t i o n  t h a t  resembled n a t u r a l  es t rus .  S e v e r a l  

p a i r i n g s  were t r i e d ,  b u t  none were r e c e p t i v e .  

females  remained ex t remely  a g g r e s s i v e .  

Some of t h e  hormone t r e a t e d  
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Chor ion ic  Gonadotropin Experiments  

I. 200 U n i t s ,  T w i c e  a Week, 46, 4? 

A l l  f emales  open and m o i s t  on 7th day ( 3 / 4  on 6 t h  d a y ) ,  b u t  no t  

swol len .  One female  s l i g h t l y  swo l l en  on 1 1 t h  day ,  b u t  no t  

i n  f u l l  e s t r u s .  A l l  b u t  one c l o s e d  on 1 2 t h  day. 

Summary - No e x t e r n a l  s i g n  of es t rus .  

11. 100 U n i t s ,  Da i ly ,  36, 49 

Two females  open, m o i s t ,  very s l i g h t l y  swo l l en  on 5 t h  day.  A l l  

f emales  open on 7 t h  day,  but  no complete  e s t r u s .  One female  i n  

p a r t i a l  e s t r u s  on 9 t h  day. A l l  males  responded t o  hormone wi th  

t e s t i c u l a r  enlargement  by the  13-15th day. A l l  females  s t i l l  

open on  t h e  1 5 t h  day. 

Summary - One p a r t i a l  e s t rus  observed .  

111. 100 U n i t s  I n i t i a l l y ,  Then 25 U n i t s  Da i ly ,  6 7  

Two-thirds  females  open 5 t h  day, w i t h  t h r e e  r e s e a l i n g  on t h e  6 t h  

day. Two were no ted  t o  s lough l i n i n g  o f  vag ina  on 8 t h  day. A l l  

w e r e  n e a r l y  r e g r e s s e d  on 11th day. {I1687 s a c r i f i c e d  - horns of  

u t e r u s  swo l l en ,  r i g h t  ovary had s e v e r a l  bloody s p o t s .  

Summary - No e s t r u s  observed,  b u t  l i n i n g  of vagina  s loughing  no ted .  

H i s t o l o g i c a l  p i c t u r e s  ( P l a t e  111, I V ,  V ) .  

IV. 50 U n i t s  D a i l y  and 25 Uni t s  Da i ly ,  3d', 3 9 ,  3Y 

One female  i n  50 u n i t  group - p a r t i a l  e s t r u s  on 1st  day (no t  e f f e c t  

of hormone - n a t u r a l  e s t r u s ? ) .  A l l  females  i n  b o t h  groups open,  bu t  

n o t  swo l l en  on 5 t h  day. A l l  f emales  i n  25 u n i t  group n e a r l y  r e -  

g r e s s e d  on  9 t h  day,  o n l y  one i n  50 u n i t  group p a r t i a l l y  open. 

s l i g h t l y  e n l a r g e d .  

Males 

Summary - Response e v i d e n t ,  b u t  no e s t rus  observed .  
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A f t e r  a c o u r s e  of i n j e c t i o n ,  s e v e r a l  females  e x h i b i t i n g  e x t e r n a l  s i g n s  

of e s t r u s  were s a c r i f i c e d .  H i s t o l o g i c a l  s e c t i o n s  of a c t i v e  o v a r i e s  and a 

c o n t r o l  ovary a r e  shown i n  P l a t e s  111, I V  and V. Dis tended  u t e r i  and a c t i v e  

o v a r i e s  were i n  ev idence  i n  a l l  of t h e  an imals  r e c e i v i n g  hormones, whereas 

o v a r i e s  of c o n t r o l  an imals  were smal l  and q u i e s c e n t .  

The group t h a t  responded t o  CGH were g i v e n  t h e  c o u r s e  of t r e a t m e n t  i n  

October  and November. A second group a d m i n i s t e r e d  t h e  i d e n t i c a l  c o u r s e  

d u r i n g  t h e  normal b r e e d i n g  season  f o r  Perognathus d i d  n o t  respond a s  w e l l  

t o  t h e  hormone. On t h e  o t h e r  hand, males appear  t o  respond t o  t h e  hor -  

mone i r r e s p e c t i v e  of t i m e  of y e a r  i t  is  a d m i n i s t e r e d .  

Testes enlargement  c a n  b e  p a l p a t e d  i n  hormone t r e a t e d ,  s e x u a l l y  a c t i v e  

male Perognathus ,  b u t  s c r o t a l  tes tes  a r e  r a r e l y  seen .  Evidence t h a t  hor -  

mone e n l a r g e d  t e s t e s  c o n t a i n  v i a b l e  sperm i s  provided by t h e  f a c t  t h a t  two 

s u c c e s s f u l  p r e g n a n c i e s  i n  t h i s  l a b o r a t o r y  t o  d a t e  were w i t h  hormone t r e a t e d  

males  . 

12 
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A. Normal - untreated animal in anestrus 

B. Active - hormone-treated animal shows externally 
visible signs of estrus when sacrificed 

Plate I11 Ovaries of Perognathus longimembris - low power view 
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A .  Normal - untreated animal showing atretic corpora lutea 
and inactive follicle 

B .  Active - hormone-treated animal showing growing 
Graafian follicle 

Plate IV Ovaries of Perognathus longimembris - high power view 
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A. Active - hormone-treated - Graafian follicle 
I 

B. Active - hormone-treated - mature Graafian follicle 
Plate V Ovaries of Perognathus longimembris 
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BREEDING AND REARING 

Ho Id  i n g  Fac i 1 it i es 

Pocket m i c e  a r e  main ta ined  i n  i n d i v i d u a l  g a l l o n - s i z e ,  wide-mouth j a r s  

A m i x t u r e  of g r a s s  s e e d ,  p a r a -  which c o n t a i n  two t o  t h r e e  i n c h e s  of  sand. 

k e e t  s e e d ,  r o l l e d  o a t s ,  and sunflower seed  i s  made a v a i l a b l e  & l i b i t u m .  

No d r i n k i n g  w a t e r  i s  r e q u i r e d .  

Temperature c o n t r o l  i n  t h e  l a b o r a t o r y  i s  s e t  a t  2 2 O  2 2OC. R e l a t i v e  

humidi ty  i s  main ta ined  a t  50 5%. 

Although t h e  s t a n d a r d  d i e t  seemed t o  b e  a d e q u a t e  (based on s l e e k  

c o a t s ,  b r i g h t  eyes  and a c t i v i t y ) , t h e r e  was a q u e s t i o n  of whether i t  lacked 

a f a c t o r  n e c e s s a r y  f o r  b r e e d i n g .  Judging from e c o l o g i c a l  f a c t o r s ,  i t  was 

c o n j e c t u r e d  t h a t  w a t e r  s o l u b l e  vi tamins might  b e  s c a r c e  i n  t h e  s t a n d a r d  

l a b o r a t o r y  d i e t .  The mouse normally has  a c c e s s  t o  s u c c u l e n t s  i n  t h e  f i e l d  

d u r i n g  t h e  n a t u r a l  b r e e d i n g  season .  T h e r e f o r e ,  a new food m i x t u r e  com- 

posed of e q u a l  p a r t s  h u l l e d  sunflower s e e d s ,  p a r a k e e t  seed mix, r y e ,  

wheat,  and r y e  g r a s s  seed  soaked i n w a t e r  s o l u a b l e  v i t a m i n s  (Avi t ron ,  T.M. 

p e t  v i t a m i n s )  was g i v e n .  

p a r t s  monocots and d i c o t s  were g iven  e v e r y  o t h e r  morning. The g r a s s  seed  

and f r e s h  g r a s s  were a v i d l y  consumed. I n g e s t i o n  of s u c c u l e n t  m a t e r i a l s  by 

t h e s e  an imals  g r e a t l y  i n c r e a s e d  t h e  amount of u r i n e  produced, a l t h o u g h  no 

o v e r a l l  g a i n  i n  weight  was noted .  

F r e s h  f i e l d  Ilgrassll c o n s i s t i n g  o f  about  e q u a l  

The l i g h t  p e r i o d  from 0600 t o  1800 h o u r s  i s  normally provided by 

overhead f l o u r e s c e n t  f i x t u r e s .  Therefore ,  l i g h t  c o n d i t i o n s  i n  t h e  l a b o r a -  

tory a r e  e i t h e r  un i formly  d a r k  o r  b r i g h t .  

t o  p r o v i d e  a s m a l l  amount of l i g h t  d u r i n g  t h e  d a r k  phase  of t h e  photo-  

p e r i o d .  

opaque s h i e l d  was p l a c e d  t o  provide  minimum n i g h t - t i m e  i l l u m i n a t i o n .  

The l i g h t  regimen was a l t e r e d  

For  t h i s  purpose ,  a p a r t i a l l y  darkened 7 w bulb  n i g h t - l i g h t  w i t h  

Breeding  

Two k i n d s  of breeding  cages  were used:  15 g a l l o n  g l a s s  a q u a r i a  and a 

The 41 x 4 '  cage has 6 chambers 4' x 41 wood and wire compartmented box. 
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b u i l t  around one c e n t r a l  chamber, w i t h  doors  connec t ing  t h e  p e r i p h e r a l  

chambers w i t h  t h e  c e n t r a l  one.  The theory  i s  t o  a l l o w  animals  t o  e s t a b -  

l i s h  home t e r r i t o r i e s  i n  t h e  6 o u t e r  chambers and a t  t h e  a p p r o p r i a t e  t i m e  

l e t  them come t o g e t h e r  i n  a n  unclaimed t e r r i t o r y  f o r  mat ing .  T h i s  method 

r e q u i r e s  d a i l y  o b s e r v a t i o n s  t o  e s t a b l i s h  t h e  a p p r o p r i a t e  t i m e  t o  open t h e  

d o o r s ,  and has  t h e  f u r t h e r  d i sadvantage  t h a t  no more t h a n  two animals  can 

have a c c e s s  t o  t h e  c e n t r a l  chamber a t  any one t i m e .  

The s imul taneous  i n t r o d u c t i o n  of r e c e p t i v e  p a i r s  i n t o  t h e  15 g a l .  

aquarium (288 sq .  i n c h e s  of f l o o r  s p a c e ) ,  w i t h  o r  w i t h o u t  a temporary 

d i v i s i o n ,  has  been s u c c e s s f u l l y  employed and a t  p r e s e n t  a p p e a r s  t o  be t h e  

b e t t e r  of t h e  two methods. 

A l a y e r  of d e s e r t  sand 2-3 inches  deep i s  p l a c e d  i n  b o t h  t y p e s  of 

chambers and seems t o  p l a y  a p a r t  i n  t h e  p r e -  and p o s t - c o p u l a t o r y  behavior  

(1). 

The method of  s e l e c t i n g  an imals  f o r  p a i r i n g  i s  v e r y  d i r e c t .  Females 

judged t o  b e  r e c e p t i v e  by e x t e r n a l  s i g n s  a r e  p l a c e d  w i t h  males  w i t h  t h e  

l a r g e s t  p a l p a b l e  tes tes .  They a r e  observed f o r  a s h o r t  p e r i o d ,  15-20 

m i n u t e s ,  t o  de te rmine  whether  t h e y  a r e  a g g r e s s i v e  o r  pugnacious.  Some- 

t i m e s  an imals  c a n  b e  swi tched  around t o  match " p e r s o n a l i t i e s 1 ' ,  b u t  t h i s  

i s  seldom s u c c e s s f u l .  I f  t h e  male  is  pugnacious o r  r e a c t s  v i o l e n t l y  t o  

t h e  female ,  he i s  removed immediately.  I f  t h e  p a i r  seem compat ib le ,  t h e y  

a r e  l e f t  t o g e t h e r  from 3 - 4  hours  o r  sometimes o v e r n i g h t .  The p a i r  a r e  

t h e n  s e p a r a t e d  and t h e  female  placed i n  a n  i s o l a t i o n  cage.  

a r e  l a r g e r  t h a n  c o n v e n t i o n a l  ho ld ing  cages  and covered on t h r e e  s i d e s  t o  

r e d u c e  v i s u a l  d i s t u r b a n c e .  

These cages  

There have been seven  ( 3 9 ,  W )  f a t a l i t i e s  i n  t h e  p a i r i n g s  s o  f a r .  

I n  two c a s e s  t h e  an imals  w e r e  found dead and p a r t i a l l y  c a n n i b a l i z e d .  

f i v e  c a s e s  d e a t h  was n o t  immediate. Subdued an imals  were always i n  a 

s t a t e  of t o r p o r ,  w i t h  b i t e  wounds on t h e  back and t a i l ,  and t h e i r  s o l e  

r e s p o n s e  t o  touch  was squeaking.  

and s u b s e q u e n t l y  d i e d .  

I n  

They appeared t o  be i n  a s t a t e  of shock 

The c o p u l a t o r y  b e h a v i o r  of 2. longimembris i s  s u f f i c i e n t l y  d i f f e r e n t  

f rom o t h e r  s p e c i e s  of  Perognathus t o  w a r r a n t  d e s c r i p t i o n  ( 7 ) .  I n  one 
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observed  m a t i n g ,  t h e  two animals  approached one a n o t h e r  d i r e c t l y  a f t e r  

b e i n g  p l a c e d  i n  t h e  breeding  cage.  

s imul taneous  l e a p ,  c o p u l a t i o n  ensued. The male mounted from t h e  r e a r  and 

b o t h  an imals  f e l l  t o  t h e  s i d e .  Copula t ion  was accomplished i n  t h i s  p o s i -  

t i o n .  The male d i d  n o t  b i t e  o r  g r a s p  w i t h  f r o n t  f e e t ,  b u t  grasped  t h e  f e -  

m a l e ' s  t a i l  w i t h  one of  h i s  h ind  f e e t  and t h r u s t  r a p i d l y .  Mounts l a s t e d  

no l o n g e r  t h a n  4-5 seconds and appeared t o  b e  t e r m i n a t e d  by t h e  female.  

I n  a t e n  minute  p e r i o d  t h e r e  were from 20-25 mounts w i t h  a n  undetermined 

number of  i n t r o m i s s i o n s .  During t h e  f i n a l  encounter  t h e  female  b i t  t h e  

male  on t h e  head and a s h o r t  k i c k i n g  and s c r a t c h i n g  match ensued. 

male  r a n  t o  a c o r n e r  and layed down, comple te ly  subdued. The female dug 

i n  t h e  sand and preened h e r s e l f .  

and a t tempted  t o  mount him, b u t  he d i d  n o t  move. H i s  o n l y  response  was 

t o  squeak.  

Af t e r  one nose t o  nose  c o n t a c t  and a 

The 

T w i c e  t h e  female approached t h e  male 

I n s p e c t i o n  of t h e  female  immediately a f t e r  c o p u l a t i o n  r e v e a l e d  h e r  

e x t e r n a l  g e n i t a l i a  t o  b e  r e g r e s s e d  ( e s t r u s  enlargement  no longer  v i s i b l e )  

and t h e  v a g i n a l  o r i f i c e  s e a l e d  w i t h  a c r u s t .  

A t o t a l  o f  36 p a i r i n g s  have been made. I n  about  h a l f  t h e  t r i a l s  t h e  

a n i m a l s  were e i t h e r  so  a g g r e s s i v e  t h a t  t h e y  were o n l y  l e f t  t o g e t h e r  f o r  a 

s h o r t  w h i l e ,  o r  a f a t a l i t y  o c c u r r e d .  I n  t h e  remaining 18 p a i r i n g s ,  on ly  

o n e  c o p u l a t i o n  was observed;  however, mat ings  p o s i t i v e l y  o c c u r r e d  i n  t h r e e  

i n s t a n c e s .  One l i t t e r  of 4 and one 

l i t t e r  of 6 was produced. 

t h a t  had been t r e a t e d  w i t h  c h o r i o n i c  gonadot ropin  f o r  7 days fol lowed by  a 

l a p s e  o f  9 days w i t h o u t  hormone, t h e n  a second p e r i o d  of 7 days w i t h  hor -  

mone. 

days b e f o r e  mating.  

Two of t h e s e  r e s u l t e d  i n  p r e g n a n c i e s .  

One of t h e  s u c c e s s f u l  mat ings  was w i t h  a male 

The o t h e r  male  had been i n j e c t e d  w i t h  hormones f o r  a p e r i o d  of 11 

One of  t h e  b r e d  females  had been on hormone t r e a t m e n t  4 months e a r l i e r ,  

but  it i s  d o u b t f u l  t h a t  t h i s  had a d i rec t  c o n n e c t i o n  w i t h  t h e  c u r r e n t  suc-  

cess. The v a g i n a l  o r i f i c e  of t h i s  female had been s e a l e d  f o r  o v e r  a month 

p r i o r  t o  b r e e d i n g .  A f t e r  p a i r i n g  it  was judged t h a t  t h e  mat ing  had not  

been s u c c e s s f u l  a s  t h e  female appeared t o  be i n  t h e  normal s t a t e  of r e -  

g r e s s i o n  w i t h  a hard  c o r e .  

o f  g e n i t a l i a  were n o t  s u f f i c i e n t l y  t r a u m a t i c  t o  c a u s e  r e s o r p t i o n  of t h e  

It i s  evident  t h a t  subsequent  d a i l y  i n s p e c t i o n s  
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embryos. 

t h a n  normal c o r e  a f t e r  b e i n g  w i t h  t h e  male and was moved t o  a n  i s o l a t e d  

chamber t o  w a i t  f o r  p a r t u r i t i o n .  

r e s p e c t i v e l y  . 

The second s u c c e s s f u l l y  bred  female  was noted t o  have a l a r g e r  

The g e s t a t i o n  p e r i o d  was 23 and 24 days 

Rear ing  and Breeding Young 

Records o v e r  t h e  p a s t  t h r e e  y e a r s  i n  t h i s  l a b o r a t o r y  i n d i c a t e  t h a t  

o n l y  a v e r y  s m a l l  p e r c e n t a g e  ( l e s s  than  1%) of t h e  females  r e c e i v e d  from 

t h e  f i e l d  d u r i n g  b r e e d i n g  s e a s o n  a r e  pregnant .  S i n c e  most an imals  r e -  

c e i v e d  by u s  a r e  c o l l e c t e d  i n  A p r i l ,  May and J u n e  from s i t e s  i n  t h e  Mojave 

D e s e r t ,  t h e r e  i s  a p o s s i b i l i t y  t h a t  t h e  b r e e d i n g  season  i s  beginning  t o  

d e c l i n e  by t h i s  t i m e  ( 5 ) .  

Various  o t h e r  r e a s o n s  have been o f f e r e d  t o  e x p l a i n  t h i s  a p p a r e n t  low 

i n c i d e n c e  of  t r a p p e d  pregnant  Perognathus.  

d i s t u r b e d  w i l d  r o d e n t s  a r e  r a p i d l y  resorbed .  Other  g u e s s e s  i n c l u d e  t h e  

p o s s i b i l i t y  t h a t  p regnant  f e m a l e s  a r e  more wary of t r a p s ,  o r  perhaps  f o r -  

a g e  l ess ,  remaining c l o s e r  t o  t h e i r  home range  and t h e r e b y  a v o i d i n g  t r a p  

l i n e s .  It i s  c l e a r  t h a t  a g r e a t e r  knowledge of t h e  b r e e d i n g  c y c l e  i n  

n a t u r e  i s  r e q u i r e d  b e f o r e  a t o t a l l y  a c c e p t a b l e  e x p l a n a t i o n  f o r  t h i s  phe- 

nomenon c a n  b e  g e n e r a t e d .  

Some s u g g e s t  t h a t  f e t u s e s  of 

O f  t h e  s m a l l  number of pregnant  pocket  mice r e c e i v e d  i n  t h i s  l a b o r a t o r y  

New-born o v e r  t h e  p a s t  t h r e e  y e a r s ,  s e v e r a l  have produced v i a b l e  l i t t e r s .  

Perognathus  resemble any new-born rodent  ( P l a t e  V I ) .  Four l i t t e r s  born 

h e r e  were e v e n t u a l l y  r e a r e d  t o  a d u l t s .  

t h e  p o s t n a t a l  b e h a v i o r  of one E. formosus and t h e  development of h e r  l i t t e r  

( P l a t e s  V I 1  and V I I I ) .  

The f o l l o w i n g  i s  a d e s c r i p t i o n  of 

On A p r i l  23 ,  1954, a s m a l l ,  g rey  j u v e n i l e  E. f'ormosus, weighing 21.6 

grams, was r e c e i v e d  from Whitewater Canyon, C a l i f o r n i a .  The abdomen was 

e n l a r g e d ,  s u g g e s t i n g  i t  was g r a v i d .  On A p r i l  27, a l i t t e r  of 3 was de-  

l i v e r e d .  T o t a l  body l e n g t h  was es t imated  a t  3 c m .  The dam nursed  w e l l  

and appeared  u n d i s t u r b e d  by t h e  u n n a t u r a l  environment.  I n  a d d i t i o n  t o  h e r  

s t a n d a r d  seed  d i e t ,  s h e  was f e d  c a r r o t s ,  l e t t u c e ,  and bermuda g r a s s  dur ing  

l a c t a t i o n .  
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Plate VI P. longimembris litter; 2 days - 

- 20- 



I 

a 

P l a t e  VI1 2 .  formosus; 11 days 

-21-  



P l a t e  VI11 P.  formosus; 16 days - 

- 22- 



A t  7 d a y s ,  t h e  young w e r e  measured and weighed. Body l e n g t h  was 

3 cm;  t a i l  l e n g t h  1 cm; body weight  3.5 gms. Eyes and e a r s  were s t i l l  

unopened. They were a b l e  t o  c rawl  about i n  t h e  sandy s u b s t r a t e  of  t h e  

cage .  

A t  11 days ,  body l e n g t h  was 6.5 cm; t a i l  l e n g t h  2.9 c m ;  body weight 

4.9 gms. 

p i e c e  of  c a r r o t .  

T h e i r  c o a t s  were forming and one animal  was observed e a t i n g  a 

A t  14 days ,  t h e i r  eyes  were open. They were a c t i v e  i n  t h e  c a g e ,  

moving about  and c a u s i n g  t h e  dam much c o n s t e r n a t i o n  a s  s h e  t r i e d  t o  keep 

them t o g e t h e r .  T h e i r  body weights  ranged from 6.7 t o  7 .5  gms. Body 

l e n g t h  was 5.0 cm; t a i l  l e n g t h  3.5 cm. T h e i r  c o a t s  were becoming d e n s e r .  

L e t t u c e  and cabbage formed p a r t  of t h e i r  d i e t .  

A t  18 days ,  t h e y  were v e r y  independent .  They c a r r i e d  seeds  i n  t h e i r  

cheek pouches and had t h e  r u n  of  t h e  cage. The dam no longer  a t tempted  

t o  keep them t o g e t h e r .  Body weights  ranged from 7.9 t o  9 .0 ;  body l e n g t h  

5.2 t o  5 .5  cm;  and t a i l  l e n g t h  3 . 7  t o  3.9 cm.  

A t  31 days ,  t h e i r  body weights  were between 11.5 and 11.9 gms. They 

a p p e a r  f u l l y  developed i n  a l l  r e s p e c t s  except  s i z e .  A t  38 days ,  t h e y  were 

s e p a r a t e d  from t h e  dam. The dam s t i l l  had a g r e y  j u v e n i l e  p e l t  and was 

d i f f i c u l t  t o  d i f f e r e n t i a t e  from h e r  l i t t e r .  

I n  l a t e  s p r i n g ,  f o u r  pregnant  E. longimembris were rece ived  from t h e  

f i e l d  and d e l i v e r e d  l i t t e r s  i n  t h e  l a b o r a t o r y .  They a r e  t a b u l a t e d  a s  

f o l l o w s .  

- Dam - Born No. of Young 

L-1690 5-4-64 39 Id 
L-1296 5-7-64 2P 1E 

L-1301 5-12-64 26 

L-1292 5-14-64 3 ( ? >  d i e d  s h o r t l y  
a f t e r  b i r t h  

By J u n e  26, 1964, t h e  s u r v i v i n g  9 an imals  had achieved  approximate ly  

f u l l  growth,  having a mean weight  of 7.4 grams ( r a n g e  6.4 t o  8 . 2  gms). 

23 



On t h i s  d a t e  one male from L-1301 was p laced  w i t h  L-1690 l i t t e r .  The 

o t h e r  male  from L-1301 was p l a c e d  with t h e  L-1296 l i t t e r .  Three days 

l a t e r ,  t h e  f i r s t  male  was found dead,  showing s i g n s  of having been a t t a c k e d  

by t h e  o t h e r s .  Subsequent ly ,  a l l  t h e  males and two females  w e r e  k i l l e d ,  

l e a v i n g  t h r e e  females  who l i v e d  t o g e t h e r  f o r  s i x  months i n  a 15 g a l l o n  

aquarium. During t h i s  p e r i o d  t h e r e  was c o n s i d e r a b l e  f i g h t i n g ,  b u t  no 

d e a t h s .  

Beginning i n  J a n u a r y  of  1965, t h e s e  remaining female l i t t e r - m a t e s  

were s e p a r a t e d  and observed r e g u l a r l y  f o r  r e p r o d u c t i v e  a c t i v i t y .  No 

s i g n s  of e s t r u s  have been s e e n  t o  d a t e  ( A p r i l  1, 1965) .  
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CONCLUSIONS 0" 

It has been demonstrated t h a t  i t  i s  p o s s i b l e  t o  b r e e d  Perognathus 

- longimembris i n  c a p t i v i t y .  

i s  q u i t e  low a t  t h e  p r e s e n t  s t a t e - o f - t h e - a r t ;  however, s e v e r a l  c o u r s e s  

a r e  open t o  improve t h e  s i t u a t i o n .  For example, a renewed e f f o r t  t o  ob- 

t a i n  b r e e d i n g  i n  l i t t e r  mates  i s  i n d i c a t e d .  The f a c t  t h a t  l i t t e r  mates  

have been k e p t  t o g e t h e r  f o r  long p e r i o d s  w i t h o u t  m o r t a l i t y  s u g g e s t s  t h e i r  

a n t a g o n i s t i c  b e h a v i o r  p a t t e r n s  may be a l t e r e d .  With new knowledge o f  how 

t o  p r e d i c t  r e c e p t i v i t y  i n  females  and t o  produce s e x u a l l y  a c t i v e  males ,  

t h i s  approach may b e  s u c c e s s f u l .  

It i s  ev ident  t h a t  t h e  y i e l d  p e r  u n i t  e f f o r t  

Rout ine  o b s e r v a t i o n s  of  r e p r o d u c t i v e  a c t i v i t y  i n  l a b o r a t o r y -  

m a i n t a i n e d  an imals  m u s t  c e r t a i n l y  c o n t i n u e ,  and a g r e a t e r  e f f o r t  should  

b e  made t o  i n c r e a s e  t h e  i n c i d e n c e  of r e p r o d u c t i v e l y  a c t i v e  an imals .  D ie t ,  

l i g h t ,  and t e m p e r a t u r e  a r e  among t h e  parameters  t h a t  w i l l  be  s t u d i e d  

f u r t h e r  f o r  t h e i r  r o l e  i n  i n i t i a t i n g  and m a i n t a i n i n g  r e p r o d u c t i v e  a c t i v i t y  

i n  c a p t i v e  and l a b o r a t o r y - r e a r e d  animals .  

SUMMARY 

Work t o  d a t e  i n  t h i s  l a b o r a t o r y  has  provided  d a t a  on t h e  i n i t i a t i o n ,  

i n c i d e n c e ,  and l e n g t h  of t h e  e s t r o u s  c y c l e  i n  Perognathus longimembris. 

Two l i t t e r s  have r e s u l t e d  from labora tory- induced  mat ings  and a g e s t a t i o n  

p e r i o d  of 23 t o  24 days f o r  t h i s  s p e c i e s  has  been de termined .  Laboratory 

and f i e l d  d a t a  have c o r r o b o r a t e d  o b s e r v a t i o n s  of o t h e r s  t h a t  t h e  breeding  

s e a s o n  of  Perognathus i s  q u i t e  l a b i l e  and may ex tend  from January  through 

May o r  J u n e ,  depending upon l o c a l  c o n d i t i o n s .  
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GLOSSARY 

Anes t rus  - A lengthened  p e r i o d  o f  s easona l  i n a c t i v i t y  i n t e r v e n i n g  between 

two e s t r o u s  c y c l e s .  

D i e s t r u s  - A p e r i o d  of s e x u a l  qu iescence  s e p a r a t i n g  r e c u r r i n g  m e t e s t r u s  

and p r o e s t r u s  p e r i o d s .  

E s t r u s  - A p e r i o d i c  a t t a i n m e n t  of  hormonic b a l a n c e  r e s u l t i n g  i n  a pe r iod  

of s e x u a l  r e c e p t i v i t y  o r  "heatll.  

E s t r o u s  Cycle  - The p r o g r e s s i v e  accomplishment of t h e  ana tomic ,  p h y s i o l o g i c  

and psycho log ic  a l t e r a t i o n s  c h a r a c t e r i s t i c  of t h e  p e r i o d s  of 

p r o e s t r u s ,  es t rus ,  metestrus and d i e s t r u s .  

M e t e s t r u s  - A s h o r t  p e r i o d  of subs id ing  f o l l i c u l a r  f u n c t i o n  f o l l o g i n g  e s t r u s .  

Monestrous - Completion of a s i n g l e  e s t r o u s  c y c l e  a n n u a l l y ,  t h e  c y c l e  

occur ing  a t  a r a t h e r  d e f i n i t e  season .  

P o l y e s t r o u s  - Completion of two o r  many e s t r o u s  c y c l e s  each y e a r ,  i f  no t  

i n t e r r u p t e d  by pregnancy. The r e c u r r i n g  c y c l e s  may be  l i m i t e d  

t o  o n l y  a p a r t  o f  t h e  y e a r  o r  may occur  u n i n t e r r u p t e d l y  through-  

o u t  t h e  e n t i r e  y e a r .  

P r o e s t r u s  - A p e r i o d  of he ightened  a c t i v i t y  of t h e  o v a r i a n  f o l l i c l e s  

p reced ing  es t rus .  

27 


